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Cardiac Stem Cell Transplantation Improve Electrophysiological Stability in
Rats with Myocardial Infarction via Inhibition of TGF-b1 Pathway
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Objectives: Whether cardiac stem cells (CSCs) and mesenchymal stem cells (MSCs)
transplantation improved electrophysiological stability in rats with myocardial
infarction (MI) is still unclear. We sought to compare the effects of the CSCs and
MSCs transplantation on the electrophysiological characteristics in rats with MI, and
explore the mechanisms.
Methods: MI was induced in 30 male Sprague-Dawley rats. 2 weeks later, animals
were randomized to receive 5106 CSCs labeled with PKH26 in PBS, 5106 MSCs
labeled with PKH26 in phosphate buffer solution (PBS) or PBS alone injection into
the infarcted anterior ventricular free wall (10 rats for each group). 2 weeks after the
injection, electrophysiological characteristics were measured. Angiotensin II (ANG
II), ANG II type I receptor (AT1), ANG II type II receptor (AT2) and Connexin-43
(Cx43) levels in left ventricular tissues were detected. Finally, we examined Trans-
forming growth factor-b1 (TGF-b1) as well as its downstream signaling molecules in
left ventricular tissues. Labeled CSCs and MSCs were observed in 5 mm cryostat
sections from each heart.
Results: Comparison of MSCs group and PBS group, the electrophysiological sta-
bility was improved in CSCs group (Correct activation recovery time dispersion:
CSCs group vs. MSCs group vs. PBS group: 32.48.8ms vs. 31.731.5ms vs.
63.934.6ms P¼0.0209. ventricular arrhythmias induced rate: CSCs group vs. MSCs
group vs. PBS group: 14/85 vs. 16/41 vs. 22/63 P<0.05. ventricular ﬁbrillation
threshold: CSCs group vs. MSCs group vs. PBS group: 8.91.9mA vs. 3.00.9mA
vs. 3.61.6mA P¼0.0000). CSCs transplantation exhibited reduction of ANG II, and
increase of AT2 and Cx43 in left ventricular tissues. TGF-b1 was decreased in left
ventricular tissues after CSCs transplantation. To the downstream signaling molecules
of TGF-b1, Smad2, Smad3, ERK1/2 and p38 were all decreased, genetically in left
ventricular in CSCs group, while Smad7, in contrary to the above factors, presented a
converse alteration.
Conclusions: CSCs transplantation is superior to MSCs transplantation in modulating
the electrophysiological abnormality in rats with MI. CSCs transplantation provoked
up-regulation of Cx43. However, MSCs rarely provoked Cx43 expression. Inhibition
of TGF-b1 mediated signaling pathway might be involved in the process.
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High density lipoprotein prevents tunicamycin-induced down-regulation of LOX-
1 expression and lipid uptake function in hepatic cells via inhibiting IRE1/XBP-1
pathway
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Objectives: High density lipoprotein (HDL) and endoplasmic reticulum (ER) stress
both regulate lipid metabolism in hepatocytes. Nevertheless, the impact of HDL on ER
stress-mediated alternation of lectin-like oxidized low-density lipoprotein receptor-1
(LOX-1) level remains unclear. Here, we aim to investigate impact on LOX-1
expression by tunicamycin (TM) -induced ER stress and to determine effect of HDL
on TM-affected LOX-1 expression in hepatic L02 cells.
Methods: L02 cells were treated with 0.1-2 mg/ml TM and/or 1-100 mg/ml HDL.
Overexpression or silence of related cellular genes were conducted in TM treated
cells. mRNA expression was evaluated using real time RT-PCR. Protein expression
was analyzed by western blot and immunocytochemistry. Lipid uptake was examined
by oil red O staining and DiI-Ac-LDL labeling followed by ﬂow cytometric analysis.
Results: TM induced upregulation of ER chaperone glucose-regulated protein (GRP)
78, downregulation of LOX-1 expression and lipid uptake. Knocking down of
inositol-requiring kinase/endonuclease-1 (IRE1) or X-box-binding protein-1 (XBP-1)
effectively restored LOX-1 expression and improved lipid uptake in TM treated cells.
HDL treatment blunted the negative impact on LOX-1 expression and lipid uptake
induced by TM. Additionally, HDL at concentration 1-10 mg/ml signiﬁcantly reduced
the GRP78, IRE1 and XBP-1 expressions in TM-treated cells (P<0.01 compared with
TM treatment alone).
Conclusions: Our ﬁndings reveal that HDL could prevent TM-induced reduction of
LOX-1 expression and lipid uptake function via inhibiting IRE1/XBP-1 pathway,
suggesting a new mechanism for beneﬁcial roles of HDL in improving lipid
metabolism.
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Remote limb ischemic postconditioning-induced expression of microRNAs and
its mechanisms in myocardial ischemic/reperfusion injury
Cao Chengfu, Chen Hong
Peking University People’s HospitalC6 JACC Vol 64/16/Suppl C j OctobObjectives: Remote limb ischemic post-conditioning (RIPostC) represents a novel
and potentially promising cardioprotective strategy for preventing from myocardial
ischemia/reperfusion (I/R) injury due to the high feasibility and safety. Previous
research had showed that RIPostC could reduce the myocardial infarction size through
the activation of TRPV1 and its neurotransmitter substance P (SP). Recent studies
showed that microRNA-1 and microRNA-133a play an important role in protecting
heart from I/R injury through their target genes CASP9. Whether microRNA-1 and
microRNA-133 participate in the molecular biological regulation after SP acted on
heart was never been reported. The present study was undertaken to investigate: (1)
RIPostC can regulate the expression of microRNA-1 and microRNA-133a; (2)
TRPV1 receptor and its neurotransmitter SP were responsible for the RIPost-induced
expression of microRNA-1 and microRNA-133a; (3) MicroRNA-1 and microRNA-
133a were involved in myocardial protective effect by regulating apoptosis-related
genes CASP9.
Methods: 1. SD rats were divided into ﬁve groups: Sham-operated group, which the
rats underwent thoracotomy without ligation; I/R group, which the rats were treated
with ischemia for 30 min and reperfusion for 180 min; RIPostC group, which 3 cycles
of transient limb I/R (ischemia 5 min/reperfusion 5 min) were given just after
myocardial reperfusion; RIPostC+ capsazepine (TRPV1 receptor antagonist) group,
which capsazepine (3 mg/kg) was injected into the rats through caudal vein before
myocardial infarction, then 3 cycles of transient limb I/R (ischemia 5 min/reperfusion
5 min) were given just after myocardial reperfusion; RIPostC+ RP67580 (SP receptor
antagonist) group, which RP67580 (5 mg/kg) was injected into the rats through caudal
vein before myocardial infarction, then 3 cycles of transient limb I/R (ischemia 5 min/
reperfusion 5 min) were given just after myocardial reperfusion. 2. The expression of
microRNA-1and microRNA-133a of myocardial tissue in the ﬁve groups was vali-
dated by quantitative real-time RT-PCR. 3. The expression of apoptosis-related genes
CASP9 mRNA of myocardial tissue in the ﬁve groups was validated by quantitative
real-time RT-PCR.
Results: (1) I/R injury could down-regulate the expression of microRNA-1 and
microRNA-133a and up-regulate the expression of CASP9 mRNA; compared with I/
R injury group, RIPostC up-regulated the expression of microRNA-1 and microRNA-
133a and down-regulate the expression of CASP9 mRNA; (2) Compared with
RIPostC only, down-regulated the function of TRPV1 receptor or SP receptor could
down-regulated the expression of microRNA-1 and microRNA-133a and up-regulated
the expression of CASP9 mRNA.
Conclusions: RIPostC could regulate the expression of microRNA-1 and microRNA-
133a by TRPV1 receptor and its neurotransmitter SP. MicroRNA-1 and microRNA-
133a may play an important role in RIPostC protection by regulating apoptosis-related
genes CASP9.
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Objectives: Apelin is a second catalytic substrate for angiotensin-converting enzyme
2 (ACE2). Apelin and its cognate receptor APJ are essential for diverse biological
processes. However, the function of Apelin signaling in the vasculature remains to be
identiﬁed. We evaluated the effectiveness of apelin treatment to inhibit the progression
of angiotensin II (Ang II) -mediated vascular ﬁbrosis in apolipoprotein E-knockout
(KO) mice.
Methods: 3-month wild-type (WT) and ApoEKO mice received with mini-osmotic
pumps with Ang II (1.5 mg/kg/d) or saline for 2 weeks. The Ang II-infused ApoEKO
mice were treated with apelin (200 mg/kg/d) or placebo for 2 weeks. We examined
changes in matrix metalloproteinases (MMP), aortic ultrastructure, and pathological
signaling assessed by real-time PCR, Western blotting, Masson trichrome staining and
transmission electron microscope analysis, respectively.
Results: Chronic Ang II infusion resulted in marked increases in systolic blood
pressure (SBP) levels and aortic expression of TGF-b1, osteopontin (OPN), collagen I,
MMP2 and MMP9 in both WT and ApoE-mutant mice (n¼5-8; P<0.01, respec-
tively). Intriguingly, Ang II treatment led to greater increase in aortic ﬁbrosis in the
ApoEKO mice with exacerbation of aortic ultrastructure injury when compared with
the Ang II-infused WT mice. Downregulation of aortic expression of ACE2 and APJ
receptor was observed in the Ang II-treated ApoEKO mice with activation of phos-
phorylated levels of P-ERK1/2 and P-Smad2 (n¼5-6; P<0.01, respectively). More
importantly, treatment with apelin signiﬁcantly reduced SBP levels and prevented Ang
II-mediated increases in aortic expression of TGF-b1, OPN, collagen I, MMP2,
MMP9, P-ERK1/2 and P-Smad2 in the ApoEKO mice in response to Ang II (n¼4-5;
P<0.05 or P<0.01, respectively). Finally, apelin treatment blunted aortic ﬁbrosis and
enhanced ACE2 level in aortas of the Ang II-infused ApoE-mutant mice (n¼4-5;
P<0.05, respectively), associated with marked attenuation in aortic ultrastructure
injury. However, there were no changes in aortic expression of collagen III and Mas
receptor among groups (n¼4-8; P>0.05; respectively).
Conclusions: Ang II triggers increased aortic ﬁbrosis and severe aortic ultrastructure
injury in the ApoE-deﬁcient mice linked with activation of the TGF-b/Smad/ERK and
MMP signaling. Apelin treatment prevents Ang II-mediated aortic ﬁbrosis ander 16–19, 2014 j GW-ICC Abstracts/Basic and Translational Medicine
ultrastructure injury in the ApoE-deﬁcient mice in association with enhanced ACE2
levels and suppression of the TGF-b/Smad/ERK and MMP signaling. Apelin would
represent a highly effective strategy for blood pressure control, vascular ﬁbrosis, and
remodeling management.
This work was supported by Training Program of the National Major Research Plan
(91339108), the National Natural Science Foundation of China (81370362 &
81170246), and the National Basic Research Program of China (2014CB542300).
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Objectives: The offspring hypertension and mother hypertension has a signiﬁcant
correlation, and also, mtDNA mutations are related with elevated blood pressure, but
the underlying mechanism is unclear. Based on a study with small sample size and two
pedigrees maternal family mumbers, we tried to reveal the related mechanisms how
EH characterized with maternal inheritance is caused by mitochondrial mutations.
Methods: Totally 115 pedigrees were enrolled in this study. The subjects answered
questionnaires and received full mitochondrial genome sequencing analysis.
According to the incidence of hypertension in three-generations of Chinese family,
they were divided into maternally-inherited EH pedigrees (group A, n¼17), non-
maternally-inherited EH pedigrees (group B, n¼65), and normal control pedigrees
(group C, n¼33). In order to clarify the relationship between mtDNA C15910T and
maternally inherited EH, all maternal family members’ whole mitochondrial genome
carrying mtDNA C15910T mutation from Zhuozhou and Inner Mongolia pedigrees
were analyzed, and their blood biochemical indices were compared. To further reveal
the mechanism through which mtDNA C15910T causes maternally inherited EH,
peripheral blood mononuclear cells (PBMCs) from Zhuozhou pedigrees were cultured
in vitro. They are divided into four groups, hypertension matrilineal (n¼6, EH+Mu),
non-hypertension matrilineal (n¼6, Mu), hypertension without mutation (n¼ 6, EH),
and normal controls (n¼6, con).
Results: The results indicated that mitochondrial tRNA gene mutation was signiﬁ-
cantly correlated with EH. Mitochondrial tRNA gene mutation occurred more
frequently in patients with EH. We found that the overall incidence rate of EH was
59.3% in Zhuozhou and Inner Mongolia pedigrees maternal family mumbers, and 90%
in males, signiﬁcantly higher than in the general population in China (33.5%); the age
at onset of EH in members carrying mtDNA C15910T is earlier than in gender- and
age-matched groups. The mtDNA C15910T, which is extraordinarily conserved from
mollusc to human mitochondria, is located at D-loop of tRNAThr. The serum sodium
and chloride levels were increased in members carrying mtDNA C15910T, while more
signiﬁcantly in maternal members accompanied by EH. In vitro, we found that PBMCs
carrying mtDNAC15910T were characterized by more viability and proliferation. The
increased ATP production results in raised intracellular ROS. The mitochondrial
dysfunction results in reduced APN levels secreted from adipose tissue, causing
hypoadiponectinemia. Hypoadiponectinemia further promotes cell proliferation, which
in turn produces more ROS. This vicious cycle promotes the occurrence of EH with
maternally inherited mtDNA C15910T. The APN, AdipoR1, PGC-1a were reduced,
but ERRa signiﬁcantly upregulated in C15910T mutation group.
Conclusions: It is suggested that mtDNA C15910T induced maternally inherited EH,
either directly, and/or by elevating serum sodium and chloride levels. APN pathways
may play important roles in the pathogenesis of EH. It indicated that the mtDNA
C15910T mutation may induce hypertension by changing APN, AdipoR1, PGC-1a or
APN, ERRa signal pathway to elevate blood pressure.
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Effects and mechanisms of Angiotensin (1-7) on expression of inﬂammatory
cytokines in macrophage foam cells
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Objectives: To explore if Angiotensin (1-7) can modulate the expression of inﬂam-
mation cytokines in macrophage foam cells and the involvement of TLR4/NF-kB
signaling pathway in this process.
Methods: THP-1 cells were induced into macrophages by 130ng/mL phorbol myr-
istate acetate (PMA) for 48h.The THP-1-derived macrophages were co-cultured with
Angiotensin (1-7) with different concentrations or A-779 or TLR4 monoclonal anti-
body in combination with 50mg/L oxidized low-density lipoprotein. The concentra-
tions of tumor necrosis factor-alpha (TNF-a), interleukin-6 (IL-6) and interleukin-1b
(IL-1b) in medium were detected by ELISA. The expression levels of TNF-a, IL-6
and IL-1b mRNA were determined by using real time-polymerase chain reaction
(RT-PCR). The expression levels of Toll-like receptors 4 (TLR4) mRNA were
determined by using RT-PCR.TLR4 protein content, phosphorylation of IkBJACC Vol 64/16/Suppl C j October 16–19, 2014 j GW-ICC Abstracts/Bprotein,NF-kB in nucleus and cytoplasm were measured by Western blotting. The
nuclear translocation of NF-kB was detected by immunocytochemistry.
Results: Compared with control group, Angiotensin (1-7) reduced the expression of
inﬂammatory cytokines TNF-a,IL-6 and IL-1bmRNA and protein secreted from THP-
1-derived macrophages in a dose-dependent manner (P<0.05); The inhibition induced
by Angiotensin (1-7) was partly disappeared after the pretreatment of the selective
Angiotensin (1-7) antagonist A-779. While TLR4 was blocked by TLR4 monoclonal
antibody, the effects of Angiotensin-(1-7) were partly prevented. Angiotensin (1-7)
reduced the expression of TLR4 mRNA and protein (1.4500.182vs.2.4670.153 and
0.3130.016vs.0.8800.080 P<0.05), inhibited phosphorylation of IkB protein
(0.2570.021vs.0.6170.057 P<0.05) and the translocation of NF-kB protein from
cytoplasm to nucleus (0.1770.025 vs. 0.5030.025 P<0.05); The inhibition induced
by Angiotensin (1-7) was partly disappeared after the pretreatment of the selective
Angiotensin (1-7) antagonist A-779.
Conclusions: Angiotensin (1-7) decreased the expression of inﬂammatory cytokines
TNF-a, IL-6 and IL-1b in THP-1-derived macrophage foam cells. This function of
Angiotensin (1-7) may be associated with the inhibition of the TLR4/NF-kB signaling
pathway.
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Objectives: To explore if Angiotensin (1-7) can modulate the content of cholesterol
and the expression of ATP-binding cassette transporter A1 (ABCA1) in macrophage
foam cells.
Methods: THP-1 cells were induced into macrophages by 130ng/mL phorbol
myristate acetate (PMA) for 48h.The THP-1-derived macrophages were co-cultured
with Angiotensin (1-7) with different concentrations or A-779 in combination with
50mg/L oxidized low-density lipoprotein. The contents of cholesterol in foam cells
were determined by using enzyme ﬂuorescence. The expression levels of ABCA1
mRNA were determined by using real time-polymerase chain reaction (RT-PCR).
ABCA1 protein was measured by Western blotting.
Results: Compared with control group, Angiotensin (1-7) inhibited the cholesterol
aggregation in foam cells as well as in a dose-dependent manner, Total cholester-
ol:60.221.97mg/mg (10-8 mol/L), 46.351.44mg/mg (10-7mol/L), 33.671.33mg/mg
(10-6mol/L) vs.67.282.34mg/mg (Control), P<0.05;Free Cholesterol:25.651.77
mg/mg (10-8 mol/L), 19.441.32mg/mg (10-7 mol/L), 17.241.87 mg/mg ( 10-6mol/L)
vs. 30.752.02mg/mg P<0.05. The inhibition induced by Angiotensin (1-7) was
partly disappeared after the pretreatment of the selective Angiotensin (1-7) antagonist
A-779. The expression of ABCA1 mRNA and protein was up-regulated by Angio-
tensin (1-7) (2.590.231 vs. 1.450.132 and 0.6830.021 vs. 0.3830.015 P<0.05).
Conclusions: Angiotensin (1-7) inhibited cholesterol aggregation in macrophage
foam cells. The responsible mechanism may be through the upregulation of ABCA1
levels.
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Hyperglycemia and oxidative stress stimulate abnormal proliferation of atrial
ﬁbroblast through NADPH oxidase/MAPK/MMP9 signal pathway
Liu Tong, Zhang Qitong, Wang Xinghua, Liang Xue, Li Guangping
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Objectives: Atrial ﬁbrosis is one of the fundamental pathophysiological mechanisms
in the development of atrial ﬁbrillation, and the abnormal proliferation and polariza-
tion of atrial ﬁbroblast stimulated by kinds of pathological factors participate in this
process. Several epidemiological studies have indicated that diabetes mellitus is an
independent risk factor of the onset and perpetuation of atrial ﬁbrillation. Previous
studies found that oxidative stress is a signiﬁcant trigger of the abnormal proliferation
and polarization of atrial ﬁbroblast by up-regulation of the activity of nicotinamide
adenine dinucleotide phosphate-oxidase (NADPH oxidase) and mitogen-activated
protein kinases (MAPK) signaling transduction. However, the variation of atrial
ﬁbroblast in hyperglycemic and oxidative stress state needs more exploration.
Methods: Atrial ﬁbroblast isolated from adult rabbits’ left atrium is cultured and
stimulated respectively by high levels of glucose, hydrogen peroxide (H2O2) and their
combination and the NADPH oxidase inhibitor apocynin. We test the variation of
proliferation activity of the ﬁbroblast by MTS colorimetric method and the alteration
of protein expressions of NADPH oxidase, MAPK signal pathway and matrix met-
alloproteinases 9 (MMP9).
Results: High levels of glucose and H2O2 promote the proliferation of atrial ﬁbroblast
and H2O2 have the similar ability of acceleration compared with hyperglycemia.
However, the combined stimulus of hyperglycemia and H2O2 reveals even more
remarkable enhancement of proliferation of ﬁbroblast (P<0.01). And all the promo-
tion by these agents can be depressed by apocynin (P<0.01). The expression of Rac1,
the regulatory subunit of NADPH oxidase is up-regulated by activation of high
concentration of glucose, H2O2 and the combined stimulus (P<0.01). And thisasic and Translational Medicine C7
